Nepheline is a feldspathoid and an important rock forming mineral. Its average structure is characterized by a framework of corner connected (Al,Si)O 4 tetrahedra. Two different types of channels form within the structure: the larger one has a nearly regular hexagonal shape when viewed along [001] , while the smaller one is pseudo-orthorhombic and assumes an oval shape (Fig.  1) . The smaller, oval channel is fully occupied by Na + , while the larger, pseudohexagonal channel is occupied by the larger K + and additional Na + or Ca
2+
. However, the K + content in nephelines is usually limited to approximately 60% of the ideal occupation and no more than 20-25% of additional Na + or Ca 2+ are incorporated so that about 1/5 of the atomic sites in this channel are vacancies. Nepheline has been known to form a modulated structure since satellite reflections were first observed in a sample from Finland [1] . Up to now no full determination of its modulated structure has been carried out. We therefore decided to perform a full structure analysis using the superspace approach and taking into account not only the main reflections, but also the extremely weak satellite reflections. The crystal studied by us originated from Malawi; its exact composition was determined earlier as K 0.54 Na 3.24 Ca 0.03 Al 3.84 Si 4.16 O 16 [2] . Diffraction intensities of a single crystal were measured at the beamline D3 of the HASYLAB at a wavelength of 0.4 Å using a Huber 4-circle diffractometer in combination with a MarCCD165 detector. Data were integrated with th structure refinements were carried out with the program Jana2006 [4] .
The structure was refined in (3+1)-dimensional space [5] . A threefold supercell (a=17.2889(8) and c=8.3622(10) Å) of the unit cell usually given in the literature was chosen to avoid rational components of the q-vector. The resulting superspace group is X3(00γ)0 with X=(0,0,0,0), (1/3,2/3,0,2/3), (2/3,1/3,0,1/3) and a modulation wavevector of q=(0,0,0.2048). The distribution of diffraction intensities indicated that an additional twin 00-1) had to be taken into account in the refinement.
The successful refinement of the modulated structure shows that all atoms in the structure are affected by displacive modulation with amplitudes not larger than 0.1 Å [5] . The large pseudohexagonal channels are occupied by K + , Na + and vacancies in a strongly disordered manner, although an occupational modulation with a small amplitude has to be taken into account for these positions. A large part of the oxygen atoms of the framework were approximated by split atom positions, which are additionally affected by occupational modulation resulting in a high degree of disorder in the anionic part of the modulated structure (see Fig. 2 for an example of the electron density around one oxygen position). Occupational probabilities of the split atom positions are complementary. Occupational modulations of the cationic positions in the large channel and the framework anions are coupled. In addition, a clear correlation between occupational and displacive modulations can be observed.
e of the electron density of one oxygen position. The refined displacive modulation function is indicated. 
